Induction of Akt by endogenous neurosteroids and calcium sequestration in P19 derived neurons.
Neuronal cell death caused by pathophysiological over-activation of glutamate receptors and the subsequent CaII overloading, has been implicated in neurodegeneration after stroke, cerebral trauma and epileptic seizures. Recent findings suggest that certain progesterone metabolites (neurosteroids) such as allopregnanolone and dehydroepiandrosterone can protect neuronal cells from such insults. In the present study, murine P19 cells were induced to differentiate into postmitotic neurons expressing specific neuronal markers, including GABA(A) and NMDA receptors. Activation of NMDA receptors in P19-N neurons resulted in excitotoxic cell death, which involved suppression of the phosphorylation of the survival kinase PKB/Akt. Allopregnanolone and DHEA induced a rapid and prolonged phosphorylation of the Akt kinase and they were able to reverse the NMDA-induced suppression of the PI3-K/Akt pathway. The specificity of the neuroprotective effects of these neurosteroids was confirmed by the phosphatidylinositol 3-kinase (PI3-K) inhibitor wortmannin, as well as by the GABA(A) receptor antagonist, bicuculline. The neurotoxic effect of NMDA on P19-N neurons was directly correlated with increased CaII entry, since the addition of EGTA or BAPTA-AM, significantly suppressed the NMDA-induced decrease of phospho-Akt and subsequent neuronal death. These results suggest that neurosteroids are able to act as survival factors on P19-N neurons, promoting the activation of the PI3-K/Akt pathway through a calcium-entry dependent mechanism.